To the Editor,
Although it is almost always due to a benign tumor, acromegaly remains a severe disease responsible for disabling symptoms, comorbidities, and shortened lifespan if left untreated [1] . Neurosurgery is a very effective first-line treatment for pituitary microadenomas (\10 mm), generally inducing remission [2] . In contrast, transsphenoidal neurosurgery is less effective for macroadenomas, particularly when invasive, which is the case of most patients with acromegaly. Somatostatin analogs, dopamine agonists, and/or a GH receptor antagonist can improve postsurgical disease control in such patients [3] , but medical treatment has several drawbacks. In particular, it is expensive and necessitates lifelong injections. In addition, these drugs are not fully effective, even when used in combination, and their use is sometimes limited by severe and persistent adverse effects. Thus, in a number of cases, particularly when the stepwise approach based on surgery and medical therapy fails to control acromegaly, when drug tolerance is poor, and/or when the patient is weary of potentially lifelong medical treatment, it is legitimate to propose radiotherapy [4] . Radiotherapy techniques have evolved over the last 20 years. Radiation can be delivered either in a single session by stereotactic radiosurgery (SRS), or fractionated during multiple sessions. Radiosurgery, performed in a single session after 3D localization of the culprit lesion, induces remission in a large proportion of patients with small adenoma remnants distant from the optic chiasm [5] . Various SRS modalities are available, and radiation can be delivered either as photons (Gamma Knife, Linac, CyberKnife) or charged particles (protons). SRS is used to deliver 20-25 Gy in one or a few sessions. However, radiosurgery is unsuitable for patients with large invasive tumors or even small adenomas close the optic nerves or chiasm [6, 7] . Alongside ''conventional'' fractionated radiotherapy, new radiotherapy techniques have been developed with the aim of reducing irradiation of healthy brain tissue surrounding the tumor. Fractionated stereotactic radiotherapy (FSRT) is a hybrid modality which, as its name implies, combines stereotactic localization with fractionated therapy, administered as 3D-conformal, intensity-modulated or proton beams. In acromegaly, FSRT is used to deliver an average total dose of 50 Gy in about 25 daily sessions. The choice between the two current methods (radiosurgery and FSRT) depends both on the size of the tumor and on its vicinity to the optic apparatus.
FSRT is generally preferred for large tumors (generally more than 3 cm) and for adenomas located more than 3-5 mm from the optic chiasm [7] . Its efficacy and tolerability have so far only been evaluated in a few studies with short follow-up [8] [9] [10] [11] . The paper by Diallo AM et al. in this issue of Endocrine provides valuable information on the long-term effects of FSRT on hormonal status and tumor volume, and adverse effects, in a series of 34 acromegalic patients, 32 of whom had macro-or invasive GH-secreting adenomas [12] . The study was performed in a single center, thus avoiding inter-center variability and enhancing the validity of the results. A total dose of 50 Gy was delivered in 27 separate sessions, five per week, to adenoma remnants that persisted after transsphenoidal neurosurgery. Mean follow-up after FSRT was 12 years and the patients were evaluated each year. The rate of hormonal remission, defined as a normal age-adjusted serum IGF-1 level without medical treatment for at least 3 months, gradually increased during follow-up, 50 % of patients being free of medical treatment 15 years after FSRT. As observed with other modalities of pituitary radiotherapy, the remission rate was predicted both by circulating GH and IGF-1 levels and by tumor size prior to radiotherapy. Overall, the disease was controlled in 97 % of patients at the end of the study. Patients who still needed medical therapy were able to receive lower drug dosages. Importantly, control of tumor volume was excellent, with stabilization of the residual tumor in 47 % of patients and a size reduction in the remainder. Adverse effects were limited to pituitary deficiencies, observed in one-third of patients. Their late occurrence after FSRT means that each pituitary function should be monitored over the long term.
The results of this long-term study underline the value of FSRT as a third-line treatment for patients with GH-secreting macro-or invasive adenomas. As expected, the success rate of FSRT increased gradually during follow-up but tended to plateau after about 15 years. FSRT thus holds promise as a further treatment option for patients with large GH-secreting adenomas or adenomas too close to the optic chiasm, offering the combined advantages of stereotactic precision, limited adverse effects, and a reduction in costs associated with long-term medical treatment. Nevertheless, it remains to be seen whether this new technique (and radiosurgery too) will also help to avoid the cerebrovascular complications (and excess mortality) associated with ''conventional'' fractionated radiotherapy [13] .
